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ABSTRACT : 



PURPOSE: To provide a composite casting and a producing method thereof, in which the 
composite is easily obtd. and the uniform and sufficient mechanical characteristic can be 
obtd. 



CONSTITUTION: The composite casting body is the one casting molten aluminum at high 
pressure into a ceramic-made honeycomb structural body. As the other way the composite 
casting Ixxly is the one casting the molten aluminum at the high pressure into porous 
ceramic body. Further, the producing method of the composite casting body is the method 
pouring the molten aluminum at a high pressure having >500kg/cm2 into the 
ceramic-made honeycomb structural body or porous ceramic body laid in the metallic 
molds 1 . 2. 
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* NOTICES * 

JPO and NCIPZ are not responsible £or any 
damag'es caused by tbe use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compound casting object characterized by casting the molten metal of aluminum on the 
honeycomb structure object made from a ceramic. 

[Claim 2] The compound casting object characterized by casting the molten metal of aluminum on a porous 
ceramic object. 

[Claim 3] It is 500kg/cm2 to the honeycomb structure object or porosity ceramic object made from a ceramic 
piacea mxo meiai moiu. inc maiiuiaciurc appiuak;ii ui uic v;uiiipuuiMa vaotm^ v/ujwwt viicuct\./i,«^xx^wvi kjj w«*ijriiA£, 
out teeming of the aluminum molten metal with the above high pressure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the compound casting object and its manufacture approach of 
of the ceramic and aluminum which can be used as high intensity material, such as for example, a cylinder 
crank case for internal combustion engines, a piston for vessels, and metal mold. 
[0002] 

[Description of the Prior ArtJ I he compound casting object which compounded a ceramic and aluminum is 
developed from the former in order to raise the mechanical strength of an aluminum casting object. For 
example, the compound casting object which cast the molten metal of aluminum to ceramic fiber, such as nature 
fiber of an alxmiina and nature fiber of a silica alumina, is shown in JP,1-113162,A or JP,5-132728,A. 
[0003] However, as for such a conventional compound casting object, what cast the molten metal of alumimmi 
to the fiber board and the fiber paper of the quality of a ceramic was common. For this reason, the intemal 
microstructure of a ceramic was uneven, it was hard to come out of the property when compound-izing, and 
there was a problem of compound-being hard toize. Furthermore, since the fiber board and the fiber paper of the 
quality of a ceramic had the low reinforcement of itself, it was easy to move them inside the mold at the time of 
casting, and they also had the problem that-izing could not be carried out [****] to a position. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned conventional trouble, it 
is easy to compoimd, and it is made in order to offer the compound casting object which can acquire 
homogeneity and sufficient mechanical property by compound, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] The compound casting object of the 1st invention is characterized by the thing 
which was made in order to solve the above-mentioned technical problem and which cast the molten metal of 
aluminum on the honeycomb structure object made from a ceramic. Moreover, the compound casting object of 
the 2nd invention is characterized by the thing which was made in order to solve the same technical problem 
and which cast the molten metal of aluminum on the porous ceramic object. Furthermore, the manufacture 
approach of the compound casting object the 3rd invention is 500kg/cm2 to the honeycomb structure object or 
porosity ceramic object made from a ceramic placed into metal mold. It is characterized by carrying out teeming 
of the aluminum molten metal with the above high pressure. 

[0006] As for the honeycomb structure object made from the ceramic of the 1st invention, it is desirable that it 
is the quality of a cordylite, the quality of a muUite, or the quality of a cordylite-muUite preferably that it is the 
small ceramic of heat expansion. It is because there is a possibility that a ceramic object may break by the 
thermal shock when carrying out teeming of the molten metal of aluminum when ceramics other than these are 
used. Moreover, about a honeycomb structure object, a eel configuration has a strong point to a desirable 
hexagon head, although any are sufficient as a rectangular head, a hexagon head, etc. The nximber of eels in a 1 
square inch is 100. It is desirable that it is more than a cel. Since the eye of a honeycomb will become coarse if 
there are few eels than this, compound-ization is because a rough next door and a homogeneous property are 
hard to be acquired. 

[0007] The total pore volume of tiie ceramic base material itself which fiirthermore constitutes a honeycomb 
structure object is 0.15cm3/g. It is desirable that it is above. If there is less total pore volume than this, amoimt 
with an aluminxmi molten metal sufficient in a ceramic base material will not sink in, but the property by 
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compound-izing becomes is hard to be acquired, moreover, the pore size in a ceramic base material --10 
micrometers - 100 mum it is - things are desirable. If pore size is smaller than tiiis, even if it will apply high 
pressure, when it is easy to produce the part into which an aluminum molten metal does not sink and pore size 
is larger than this, it is hard to take out the property as complex. 

[0008] Next, also as for the ceramic object of the porosity of the 2nd invention, it is desirable that they are the 
quality of a cordylite, the quality of a muUite, or the quality of a cordylite-muUite by the same reason as the 
above, moreover, a handling top and reinforcement - 10 kgf^cm2 the above - it is ~ relative bulk density -- 
0.4-1 .0 it is - things are desirable. Relative bulk density is 0.4. It becomes being the following with low 
strength, is inconvenient to handling, and is relative bulk density 1 .0. If it exceeds, it will be hard to take out the 
property as complex. Similarly, if porosity exceeds 80%, it will become low strength, and it is it hard to take out 
the property as complex that porosity is less than 50%. the ceramic of this porosity - pore size in the living 
body - 10 micrometers - 100 mum it is - things are desirable. When it will be hard for an aluminum molten 
metal to sink in if pore size is smaller than this, and pore size is larger than this, it is hard to take out the 
property as complex. 

[0009] Above honeycomb structure objects and porous ceramic objects are set to the interior of metal mold 1 
and 2 as shown in drawing 1 , and teeming of the aluminum molten metal is carried out. And it is 500 - 1500 
kgf/cm2 by the piston 3. After infiltrating a molten metal into the interior of the pore of a ceramic by 
pressurizing a molten metal by the pressure, it can cool and release from mold and a compound casting object 
can be acquired. In addition, the pressure in this case is 10 micrometers although it can choose suitably with the 
magnitude of the pore of a porosity ceramic object or a honeycomb structure object. Aluminum is infiltrated 
into the pore of extent and it is 2 30 kgfi^mm. In order to make the above tensile strength discover, it is 500 
kg^cm2 at least. It is desirable that it is above and it is 1500 kgf^cm2. The above is not desirable at a practical 
point. 
[0010] 

[Function] Each compound casting object of this invention has a homogeneous internal microstructure, and 
since it moreover casts the molten metal of aluminum in high pressure to a ceramic object with many openings, 
compound of a ceramic and a metal is carried out to easy and homogeneity, and it can acquire a desired 
complex property. Moreover, since itself has sufficient mechanical strength unlike the conventional fiber board 
or a fiber paper, these ceramic objects also have the advantage which handling is easy and tends to compound- 
ize to a position. 
[0011] 

[Example] The example of this invention is shown below. 

[Example 1] The number of eels per 1 square inch is 100-400. 1000 kg£^cm2 after setting the nature honeycomb 
structure object of a cordylite of the size of 150 xlOO xlOt mm in metal mold, respectively and casting the 
molten metal of the aluminium alloy of 700 ** to the interior by the individual High pressure casting of the 
pressure was applied and carried out. The aluminium alloy permeated in the eel of a honeycomb structure 
object, and into the ceramic base material, and the compound casting object was acquired. Width of face of 
10mm from this compound casting object, the thickness of 10mm, and die length of 150mm The test piece was 
cut down and the tension test was performed at the room temperature. The result is shown in Table 1 . In 
addition, the example of a comparison casts the molten metal of an aluminium alloy Uke an example to the 
commercial nature fiber board of an alumina. 
[0012] 
[Table 1] 
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[0013] As shown in Table 1 , as for the compound casting object of an example, it turns out that the tensile 
strength which was far excellent compared with the thing of the example of a comparison was shown, and 
homogeneous compound-ization was performed. Next, the total pore volvime of the quality of a ceramic which 
constitutes a honeycomb structure object was changed, and tiie same trial was performed. The result is shown in 
Table 2. 
[0014] 

[Table 2] 
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[0015] [Example 2] Relative bulk density is 0.4-1.5. Porosity ceramic object of the quality of a cordylite-muUite 
(1 50 xlOO xlOt mm) It set to metal mold and the aluminium alloy was cast in high pressure like the example 1 . 
The reinforcement of the acquired compound casting object is shown in Table 3. 
[0016] 

[Table 3] 
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[001 7] [Example 3] In case the base material of the quality of a cordylite-muUite is produced, an average 
diameter is 5, 10, 50,100, and 150, respectively, mum The styrene bead was made to mix and the base material 
which was vanished at the baking process and had a predetermined pore diameter came to hand. The test piece 
was created by the same approach as an example 1 , and when the tension test was performed, the result as Table 
4 was obtained. 
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[0018] 
[Table 4] 
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[Effect of the Invention] The complex property which the compound casting object of this invention obtained 
by the manufacture approach of this invention had the homogeneous intemal microstructiure, was homogeneous 
since flie molten metal of aluminum was moreover cast in high pressure to the ceramic object with many 
openings, and was excellent is demonstrated so that clearly from the above example. Moreover, these ceramic 
objects have the large reinforcement of itself as compared with the conventional fiber board etc., and it has the 
advantage whichis [ compound-] easy toize to a position. Therefore, the compound casting object of this 
invention fits the application as which a mechanical strength is required. 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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[Translation done.] 
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